Disc electrophoresis of tissue homogenates from eight species of fringillid birds showed five forms of lactic dehydro genase. The relative amounts of isozymes were characteristic for each species. This paper classifies some members of the families Fringillidae and Carduelidae in terms of lactic dehydrogenase isozymes and compares the results to other methods of classification.
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Pyruvate in fatty acid metabolism is converted into lactate. H4
isozJ~e may be necessary in the control of this pathway (Fine and Costello, 1962) . The M4 isozyme predominates in the white skeletal muscle and is weakly inhibited by high pryuvate concentrations (Bailey and Wilson, 1968) .
All the cells of an animal have the capacity to produce however, a taxonomic study of LDH isozymes homologies may lead to a greater understanding of genetic relationships between groups of organisms. The evolution of proteins such as LDH provides an advantage over morpho~ogical characteristics in taxonomic studies in that these molecules may be less subject to gradual genetic change.
However, morphology and behavior are linked to biochemistry. An incorporation of morphological, physiological, and biochemical methods gives the clearest and most accurate picture of taxonomy (Defalco, 1942) .
The objective of this study was to compare the amount and pattern of LDH isozyme in eight species of fringillid birds. A disc electrophoresis unit was used for the separation of proteins due to their difference in charge. It has the adventage, as opposed to starch block elecb'onhoresis used by Fine and Costello (1962) and Bailey and Wilson (1968) of high resolution in brief runs. Only small quantities of protein are required, due to the fact that dilute protein samples are concentrated into discs of ten microns thickness at the beginning of ne run before separation (Ornstein and DaviS, 1961) . If equal protein concentrations are subjected to electrophoresis under standard running conditions, a fair comparison of eight species of fringillid birds can be made. The birds were captured when berries and other fruits were abundant.
Traps utilizing food as a bait were usele8~ during this time. Care was taken not to over-chloroform captured birds in order to avoid liver damage. The dead birds were weighed and frozen. Location of capture recorded. Capture data is surr~arized in Table I . unit was used with a current-regulated power supply.
Birds were thawed and liver, heart, and breast muscle were removed and minced separately. Equal volQ~es of each tissue were added to five volumes of 0.25 .M sucrose and placed in a Sorvall
Omnimixer at a setting of 7 for one minute. This mixture was then homogeniz~d in a Potter-Elvehem glass homogenizer and centrifuged at 30,000 X g for 30 minutes at 0 C. The supernatant was poured off and frozen at -20 C.
Lactic dehydrogenase was partially purified as follows. Ammonium sulfate was added to 40% saturation (w/v). The solution was centri fuged at 30,000 X g for 10 minutes and the pellet discarded. Ammonium sulfate was added to the SUDernatant to give 6~fo saturation (w/v).
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The solution was allowed to equilibrate for 15 minutes and centri fuged at 30,000 X g for 10 minutes.. The 60% ammonhun sulf8te pellet was suspended in two pellet-volumes of the 60% ammonium sulfate supernatant. This solution was dialyz;d against 500 volumes of 5 w1 Tris-HCL buffer (pH 8.5) for 24 hours at 6.6 C.
Protein concentr~tion was determined by the method given by Lowry et a1. (1951) . Using bovine serum albumin as the standard, unknown protein concentrations could be calculated (Figure 1 ).
Each sample was adju~ted to 250 ug/ml of:lrotein prior to electro phoresis. Each e.lectrophoresis run lasted 45 minutes after brom phenol blue tracer reached the end of the gel.
The method of disc electrophoresis was essentially the same as that done by Ornstein and Davis (1961) with the following changes.
Protein samples were added to a 40% sucrose solution. Each sample was added with a long pipet directly to the top of the stacking gel.
The whole unit was run at 6.6 C. .' ,..
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..... " '..... ,., Beecher (1953) utilized homologies of jaw-structure. Tordoff (1954) employed the structure of horny and bony palates. Nelson (1954 ) used comparative osteology. Stllcup (1955 relied on leg muscvl~ture and immunological serum analysis. Table II summarizes the classification resulting from these findine;s.
Tordoff, Nelson, and Stallcup's methods are discussed at length by Stallcup (1955) . Boyden (1942) has suggested that morphological features, as opposed to biochemical ones, are more variable and change faster due to natural selection pressures. Morphological features relate directly to behavior such as feeding habits, as seen in
Dandn's study of finches (Sibley, 1957) . These finches underwent com:iderable adaptive radiation from one ancestral stock in a relatively short period of time (Lack, 1939) . Newly emerging species can be a problem to the rrorphological t8.xonomist due to convergence and parallelism. It was not possib~e for Stallcup (1955) to do every immunological experiment needed to show genetic relation ships. If eight species of fringillid birds Were studied, there would be 64 different experiment needed to show all possible relationships.
The evidence from my studies sug,:est a classification most like that of Stallcup (1955) . He places the fox and song sparrows in the family Carduelidae, subfamily Estrildinae. The evening grosbeak and the black-he8.ded grosbeak were placed in the family C~rduelidaet 26 subfamily Carduelinae. However, 'Stallcup (1955) places the .luncos and white-crown sparrow in the ff!llily }'ringillidae, subfamily
Richmondeninae and the to.rhees in the family l<'ringillidae, sub family Rmberizinae. Lactic dehydrogenase isozyme pa.tterns suggest that the jtL'1COS, white-crown sparrow, and tovihees are best assigned to the family Carduelidae, subfamily Richmondininae.
It has been fOill1d that enzymes of equal molecular weight can take up different amounts of dye (Hansl, 19€; 4 Ny evidence suge;est the follm.,ring changes in classification from those employed by Stallcup (1955) . The rufous-sided tovlhee should be remov~d from the family Fringillidae, subfamily Emberizinae, and placed in the family CarduelidRe, subfamily Richmondeninae. The
Oregon junco and the ...rhi te-cro... m. sparrow should be removed from the family Fringillidae, subfamily Richmondeninae, and placed in the family Carduelidae, subfar:J.ily Richmondeninae.
If tissue homogenate has been frozen a nQ~ber of times before el~ctrophoresis and allowed to proceed 120 minutes past the bromphenol tracer, then splitting of H4 and H3Ml isozymes occurs.
A small amount of H4 isozyme produces a large amount of enzymatic activity.
